College of Saint Benedict and Saint John's University

DigitalCommons@CSB/SJU
Honors Theses, 1963-2015

Honors Program

1991

Modeling Radon Transport and Entry
Michael John Bergmann
College of Saint Benedict/Saint John's University

Follow this and additional works at: https://digitalcommons.csbsju.edu/honors_theses
Part of the Physics Commons

Recommended Citation
Bergmann, Michael John, "Modeling Radon Transport and Entry" (1991). Honors Theses, 1963-2015. 748.
https://digitalcommons.csbsju.edu/honors_theses/748

Available by permission of the author. Reproduction or retransmission of this material in any form is prohibited
without expressed written permission of the author.

Modeling Radon's Transport and Entry
Michael John Bergmaan
Saint John's University
May 1991

Abstract

Techniques and devices for measuring the emanation power and permeabdity of soil samples are developed. A Monte Carlo simulation is used to model
the transport of radon to 112 basements in Minnesota. Correlation between
this model and the measured indoor radon concentration is compared to other
leading models' correlations. This model has been found to have the strongest
correlation.

Introduction
It has been known for nearly a decade that some homes may contain dangerous levels
of radon gas. Currently, there are no models that can predict which houses have
elevated radon concentrations. The following paper describes our attempt to model
radon's production and transport into basements.
The key parameters for radon's production and transport are the soil's emanation
power, permeability and diffusivity. We have constructed instruments to measure
these variables, Using these devices we have characterized soil samples from 112
homes located throughout Minnesota, We have standardized the moisture content
and density of the soils to values that we believe are representative of values found
near homes.
We have approximated the basement-soil system with an infinitely deep constant
pressure well. Using the permeability and diffusivity as predictor variables in the
transport process, we have created a Monte Carlo simulation that predicts the radon
flux at the basement walls.

